A new flavonoid, quercetin 3-O--L-rhamnopyranosyl-(1→6)-(2-E-p-coumaroyl)--D-glucopyranoside-4'-O--L-rhamnopyranoside, was isolated from the fermented tea of Camellia sinensis L. (Pu-erh tea) from China. The chemical structure was elucidated based on analyses of the spectroscopic data.
Teas produced from the leaves of Camellia sinensis L. are important beverages for their health benefits and pharmaceutical activities. By different stages of oxidative processing, teas are classified into unfermented (green), semi-fermented (oolong) and fully-fermented (black) types. Post-fermented teas, especially those fermented with various types of bacteria, are also gaining interest because of their potential constituents and bioactivities. Many phenolic metabolites have been elucidated in post-fermented tea (Pu-erh tea) in China, including catechin oxidatives and flavone derivatives [1] [2] [3] [4] . In the present research on flavone derivatives in Pu-erh tea, a new flavonoid (compound 1) was isolated and the chemical structure elucidated.
Compound 1 gave a quasi-molecular ion peak at m/z 903.2554 [M+H] + , which corresponds to the molecular formula C 42 H 46 O 22 . In the 1 H NMR spectrum (Table 1) of 1 a meta-coupled ( 6.15 and 6.32, J=2.0 Hz, each 1H) and ABX-type ( 7.24, J=8.7 Hz, 1H; 7.59, J=2.2, 8.7 Hz, 1H and 7.64, J=2.2 Hz, 1H) aromatic proton signals showed the presence of a 5, 7, 3', 4'-substituted flavonol (quercetin) moiety [5] . Additionally, p-substituted ( 6.80 and 7.45, J=8.8 Hz, each 2H) aromatic proton signals, together with transolefinic ( 6.37 and 7.68, J=16.2 Hz, each 1H) ones suggested the existence of an E-p-coumaroyl moiety [5] . The 1 H NMR spectrum ( Table 1 ) of 1 also showed three anomeric ( 5.55, J=1.7 Hz; 5.50, J=8.1 Hz; 4.53, J=1.5 Hz) proton signals, together with two doublet-coupled methyl ( 1.12 and 1.27, each d, J=6.3 Hz) proton signals, which suggested the presence of three sugar units, including two rhamnose moieties. By the modified method of Tanaka et al. [6] using HPLC analysis, the sugar moieties of 1 were identified as D-glucose and L-rhamnose.
The downfield shift of the glucose C-2 proton signals ( 5.03) observed in the 1 H NMR spectrum ( Table 1 ) of 1 supported the linkage position of the p-coumaroyl moiety to be at glucose C-2. The NOESY spectrum of 1 (Figure 1) showing the correlation between rhamnose H-1" and quercetin H-5' indicated the connection of a rhamnose unit to quercetin C-4'. The chemical shift of the rhamnose H-1' proton signal ( 4.53) in the 1 H NMR spectrum ( Table 1 ) of 1 also suggested the linkage of rhamnose C-1' to glucose C-6 [5] . In the NOESY spectrum, no correlation was observed between glucose H-1 and A-and B-ring proton signals of the quercetin moiety (H-6, 8, 2', 5' and 6'). Together with the NOESY data, the downfield shift of this proton (glucose H-1) signal ( 5.50) in the 1 H NMR spectrum (Table 1) certified the linkage of glucose C-1 to quercetin C-3 [5] . Therefore, the chemical shift pattern of quercetin A-ring (H-6:  6.15 and H-8: 6.32) and B-ring (H-2':  7.64, H-5':7.24 and H-6':7.59) proton signals in the 1 H NMR spectrum (Table 1) Because of the small amount of the isolated compound 1, the complete assignment of the 13 C NMR spectrum of 1 was not completed (some assignable data are shown in the experimental).
From the data indicated above, 1 was concluded to be quercetin 3- (Figure 1 ).
Experimental
General: Nuclear magnetic resonance (NMR) spectra were recorded in CD 3 
Identification of sugar moieties of 1:
Identification of the sugar moieties of 1 was achieved using a modified method of Tanaka et al [6] . A solution of 1 (0.5 mg) in 10% TFA (100 L) was heated at 90ºC in a screw-capped vial in a water bath for 7 h. The mixture was freeze dried in vacuo, dissolved in 100 L L-cysteine solution (10 mg/mL pyridine) and reacted at 60 ºC for 1 h. To the mixture a solution (1 L) of o-tolyl isothiocyanate in pyridine (5 mg/mL) was added and heated at 60ºC for 1 h. The final mixture was directly analyzed by HPLC [Cosmosil 5C 18 AR II (250 × 4.6 mm i.d., Nacalai Tesque Inc.); mobile phase, CH 3 CN in 50 mM H 3 PO 4 (4-30% linear gradient in 0-39 min and 30-75% linear gradient in 39-54 min); flow rate, 0.8 mL /min; column temperature, 35 o C; detection, 250 nm]. The t R of the peak at 34.867 min and 40.013 min coincided with those of D-glucose (34.907 min) and Lrhamnose (40.040 min), respectively. The t R s of the L-glucose and D-rhamnose were 35.480 min and 32.600 min, respectively.
